Introduction
The value of the university library to faculty, students, and administrators has long been assumed. In an era of decreasing resources and increasing choices, academic librarians must now find the best ways to measure and demonstrate the value of the library to all of their stakeholders, including faculty members, graduate students, undergraduate students, administrators, and funders. Techniques to assess and measure value can also help library decision makers select the products and services that provide the highest return on investment to the university community. It is important to measure and convey the value of the academic library; it is also possible to increase the value of the library to the university by carefully refocusing the academic library's products and services. Input measures, such as volumes held, are no longer sufficient indicators of value; libraries today must provide a variety of measures of outcomes, impact, and value (Matthews, 2007 ).
Methods
Many methods can be used to measure the current value of library products and services.
Library assessment plans should include a mix of methods employed on a schedule over time.
Some of these major methods include:
•Measuring amount of use of e-collections through usage logs or vendor usage reports, (specifically COUNTER-compliant reports), and surveys of use (Nicholas et al, 2006; . Usage of e-resources is relatively easy to measure on an ongoing basis and is especially useful in collection development decisions and comparison of specific journal titles or use across subject disciplines.
Neither logs nor vendor reports show purpose, satisfaction, or outcomes of use, however. Nor do they show any use of resources in the library's print collection or use of resources beyond the library's e-collections. Because of this, usage logs and reports do not allow relative comparison of the value of the library with alternative sources. To measure value beyond just usage, other methods must be employed. Explicit methods of measuring value include qualitative interview techniques that ask faculty members, students, or others specifically about the value or outcomes attributed to their use of the library collections or services and surveys or interviews that focus on a specific (critical) incident of use . Derived values, such as ROI, provide an increased depth of analysis using multiple types of data. This paper focuses on two main methods for demonstrating explicit or derived measures of value, purpose, and outcomes from library journal collections: surveys using critical incident Links to many previous studies that measure value, outcome, or ROI in libraries are available at the IMLS "Lib-Value" project website at the University of Tennessee (libvalue.cci.utk.edu).
Studies described in the project's bibliographic database include multiple methods for academic, special, and public library value studies. •Have respondents focus on a specific reading (last incident of reading). This increases the likelihood that their memory will be better and provides a second-stage random sample 22 한국문헌정보학회지 제44권 제4호 2010 of readings in addition to the first stage sample of readers.
Critical Incident of Last Article Reading
•Include all reading--electronic and print, library collections and personal subscriptions and from the web-to allow comparison of the value of the library collections with other sources of information.
•Ask questions about the purpose, motivation, and outcomes from this reading to allow a more detailed examination of value .
Critical incident can be used to show value of use, as well as just frequency of use. It can be used to show outcomes or relative importance of library collections and readings to the purpose of reading. In a study of over 1400 academic faculty in seven universities in the United States and Australia , over half of the scholarly article readings were reported to be for the purpose of research. Faculty members read articles for many other purposes, however, including teaching (20% of readings), writing proposals (11%), current awareness/keeping up (9%), and other purposes (9%). Article readings for research are more likely to come from the library's collections (50% from the library) than are readings for current awareness (only 30% from the library) or teaching (38% from the library).
Readings for the purpose of writing proposals are more likely to be rated as absolutely essential to that purpose, followed by writings for the purpose of research. Readings for administration or current awareness are rated as less valuable. Readings from the library are also more likely to be rated as absolutely essential to the principal purpose. Purpose of reading is a predicator of format of the reading, where the reading was obtained, and the value of reading . By asking faculty to reflect on their specific article readings, we can conclude that readings for the purpose of research are more likely to be:
•Rated "absolutely essential"
•Found by searching
•From electronic sources
•From the library e-journal collection.
Outcomes from reading are another explicit value of the collection. From nearly 900 respondents in the United States , readings were found to:
•Inspire new thinking (55% of readings)
•Improve results (40% of readings)
•Narrow, broaden, or change the focus (27% of readings) Measuring (and Increasing) the Value of Academic Libraries 23
•Resolve technical problems (12% of readings)
•Save time (12% of readings)
•Lead to faster completion of the task at hand (7% of readings)
•Foster collaborations (6% of readings)
•Waste the time of the reader (<1% of readings)
Qualitative methods can add to information on the value and outcomes of library collections and services (McClanahan et al, 2010) . In studies of academic faculty in universities in North America, Australia, China, Korea, Japan, and Western Europe thousands of faculty members contributed comments about how access to e-journal articles has helped improve the efficiency of their work and the quality of their writing, research, and teaching. For example:
•"E-access is essential for scientific writing."
•"I could not do the kind of research or teaching I do without these resources."
•"Access has made collecting research resources infinitely more efficient; and facilitated interdisciplinary research."
•"[e-access] saves me a lot of time which can be used for more extensive reading."
•"I guess that on average the online access saves me more than 10 hours per week."
•"The convenience of desktop delivery has improved my efficiency and dare I say it my ability to be a better researcher and teacher." Such comments enrich quantitative results and provide additional evidence of the value that the library and access to e-collections brings. Faculty members rely on access to e-articles to improve their research, teaching, and other work. Convenient access to high quality scholarly articles improves research in the present and also into the future not only by saving them time in finding relevant information, but also by fostering collaborations and improving research ideas.
Return on Investment
Return on investment (ROI) is a method to quantify and demonstrate the amount of income it is helpful to use techniques such as ROI to help set priorities of services.
In a series of studies over time, an international team of researchers, librarians, and publishers are working on demonstrating that for every monetary unit spent on the library, the university receives income back in the form of additional grants income or donations. It can also be used to demonstrate long term value to the community from an educated work force, more productive faculty, or more successful students and graduates. ROI must be articulated within the mission and objectives of the specific institution. Any ROI project must be measurable, replicable both in the same institution and in others, and meaningful (and interesting) to funders (Kaufmann, 2008) .
A case study at the University of Illinois tested just one aspect of ROI; that is the value of the library in the grants process -proposals, the return in grant funding, and grants reporting. The project focused on grants income because it has a definable source of income, is a priority in research libraries, and has identifiable data that can be collected. By taking the yearly library budget, adding grants income that allowed calculating the average income from a funded grant and comparing that to faculty members' responses to the importance of citations in the grant proposal and the percentage of the citations that came from articles they accessed through the library's e-journals system, an ROI from the library's contribution to the grants process was calculated. This study found that for every dollar invested in the library, the library contributed to a return of $4.38 in successful grant proposals (Luther, 2007) . This is just the value in grants--total ROI will be greater.
A follow-up study kept the same focus on grants and grant funding expanding internationally to eight more institutions in eight countries to test how replicable the methods and finds of 
Administrators' Priorities
Interviews with administrators at the University of Illinois (phase 1) and the eight other •Faculty with more publications and more citations obtain more grants (Ali & Bhattacharyya).
•Faculty who publish more read more (Tenopir & King, 2000) .
•Faculty who receive awards read more (Tenopir & King, 2000) .
•A doubling in article downloads, from 1 to 2 million, is statistically associated with dramatic increases in research productivity (Research Information Network, 2009).
•Open ended comments in Phase 2 from faculty members speak to how important a high quality library is to their work, such as these comments: •In 1 university, over 10 years a 1% increase in library budget correlates with a 1.07% increase in grant funding ).
•In another, over 10 years a 1% increase in library budget correlates with a 1.21% increase in grant funding ). The Lib-Value team is testing various functions and multiple methods to measure academic library value, outcomes, and ROI in at least eight academic libraries for multiple stakeholders (including faculty, students, administrators, alumni, and donors). The functional areas to be studied are depicted in <figure 1>. •Tina Chrzastowski, Wendy Shelburne, and Paula Kaufman (UIUC) will study value and ROI as it relates to e-books. This project will incorporate a portion of the "Elsevier E-books Usage and Value Study" currently underway at several universities and corporations, 28 한국문헌정보학회지 제44권 제4호 2010 including UIUC. Data collection is currently ongoing. Data analysis of focus group feedback, e-book logbooks and usage logs, as well as use data by subject and publisher, will begin fall 2010. The projected completion date for this portion is late 2011.
Lib-Value
•Gayle Baker, Teresa Walker, and Ken Wise (UT) will study the value of Information Commons areas. They are currently developing survey instruments as well as negotiating partnerships with other departments at UT to share data and workload. Surveys will be deployed and interviews conducted in September and October of 2010 and data analysis will begin in November.
•Rachel Fleming-May and Crystal Sherline (UT) will look at value and ROI in the functional area of teaching/learning. Interviews, focus groups, and survey instrument development will take place August-December 2010 with an experimental-design study of impact/outcomes of library instruction on learning commencing January 2011 and continuing through May 2011.
•Carol Tenopir (UT) and Donald King (Bryant University and UT) will update a 2002 cost study and readership study at the University of Pittsburgh. In addition to collecting longitudinal data that will inform the understanding of how costs are affected by rapidly changing procedures at academic libraries, this study will examine the link between use of the library's collections to success, productivity, recruitment, and retention of faculty and students. Survey instruments are currently being refined and will be deployed in October of 2010 with preliminary findings available in early 2011.
•Ken Wise and Gayle Baker (UT) will examine the value of Special Collections to the university in terms of their role in donations from alumni and the community, recruitment of faculty and students, and public relations and prestige of the university in the academic community and goodwill in the wider community. Interviews and online pop-up surveys will be deployed and use data collected in September-October 2010, with analysis beginning in November.
•Bruce Kingma (Syracuse University) has coordinated wider participation among New York state libraries, in collaboration with Nylink. He is also working with all members of the team to assess potential economic measures in all studies, as well as developing survey instruments to deploy in the New York state study. This study will cover the economic value of the library in a comprehensive way, including social value and environmental value, examining the potential positive environmental impact of things such as providing online access to resources, paperless resources, etc. This study is also currently in development 
Conclusion
ROI is only one method for measuring the value of a library's collections and services. The benefit of multiple methods is that numbers in and of themselves rarely tell the full story.
Interviews and surveys allow the faculty to tell their story of how they use the library in their grant proposal process, in teaching, and in their research and work life. What we hope to show as the studies progress is that the library's products and services help faculty be successful, help students be successful, and generate both immediate and downstream income that provides good return for the investment.
For a complete picture of users, use, and future needs, libraries must use multiple methods gathered on a regular schedule. Usage logs to get information on use of e-collections, surveys to get opinions, preferences, and behaviors of individuals, and critical incident questions or experiments, and focus groups to get ideas for the future and preferences. The described here are testing multiple methods in academic libraries worldwide to help librarians select measures and methods that are appropriate for the institution and the mission of their organization.
